Abstract. Based on the comparative analysis of model between PC (prefabricated concrete) structure and traditional cast-in-place structure, a review process of BIM design model for PC project was established. Moreover, a review criteria of BIM design model for PC project was proposed, which includes the division of design interface, the model precision and so on. Taking a real PC project as an example, many review points of BIM design model for PC project were demonstrated vividly. It was shown that the review criteria of BIM model for PC project can solve the problem of information transfer effectively.
Introduction
Before the application of BIM technology at the construction stage for the general contractor, an important step is to review the BIM design model which created by the designer during the design stage [1] . At present, there are no uniform codes and standards for the review criteria of BIM models at home and abroad. The existing related standards mainly focus on the inspecting of model quality [2] , such as the appearance inspection of dimensional deviations, model collision detection, which are not suitable for the actual needs of BIM application for construction companies.
In addition, compared with the traditional construction, PC structures have developed rapidly in recent years due to their production in the factory, on-site installation, less construction period, less on-site wet operations, better environmental protection and less material waste [3] . Because of the differences of BIM design model between the PC structure and the traditional structure, the review of the model for PC structure needs further study. This paper will propose a new review process and review criteria of BIM design model for PC project, based on the comparative analysis of the model between PC structure and traditional cast-in-place structure. With the real example of PC project in Shanghai, the review criteria will be demonstrated clearly, and it will provide a reference for the implementation of post similar projects.
Model Differences between PC and Traditional Cast-in-place Structure
Based on the characteristics of PC structure, considering the establishing principle of BIM model, the model differences between PC structure and traditional cast-in-place structure are analyzed as Table. 1. As can be seen from the Table. 1, there are many model differences between PC and traditional cast-in-place structure. When reviewing the BIM design model, more attention should be paid to the differences. The specific review content of each model in each stage can be referenced in Table 1 . Using the process, the general contractor can review the model's mistakes, omissions, and shortages. It can also improve the applicability and utilization of the model.
Review Criteria of BIM Design Model for PC Project
Division of design interface. Before the review of design model, it is necessary to determine whether the scopes and boundaries of the BIM model submitted by the designing institute are appropriate according to the contract.
The BIM model submitted by the designing institute generally include the architecture model, structure model, electromechanical model, construction site model, integrated optimized model, reinforcement optimized model after collision, and design change model.
The main tasks on the BIM model at the stage of construction generally include creating the temporary model (such as tower cranes and scaffold model), construction site model, construction change model, the maintenance of the BIM management platform.
Reviewing the Format and Version. There are lots of BIM softwares applied in design and construction in the BIM industry. At the stage of design for PC structure, the architecture, structure and electromechanical models are genrally created by Revit software. The rebar models of standard layer and conversion layer are created by Allplan and Tekla software. The site model is created by Rhino software generally. In addition to the each professional model, it is necessary to integrate the each professional model. The overall model will also be submitted with each professional model.
If the BIM design model will be used into other BIM management platforms for more application, pay more attention to whether the version of the model is applicable. The architecture, structure, and electromechanical model should be saved by the special fomat such as RVT format, Revit 2016 edition. The related family files should be saved by the special fomat such as RFT format, Revit 2016 edition. The rest new software of application can be saved by the IFC format.
Reviewing the model precision. According to the characteristics of PC project, the final model submitted by the desiging institute should meet the requirements of subsequent construction. The fineness of the model is controlled at the specific level such as LOD 400 according to the contract. Specific accuracy requirements of modeling can refer to the level of cast-in-place structure. For the PC structure, the following key parts must reach the LOD400 level:
1) The joints and the distribution of the steel bars between the prefabricated exterior wall and its underlying cast-in-place components;
2) The flat-fell seam place, the intersections between the prefabricated exterior wall and cast-in-place wall, and other place where the insulation requirements of water and heat are high;
3) The component model in the BIM component library shall include the relevant attribute information of design in addition to the geometric information.
4) The embedded pipelines, the pipeline in the equipment room, the main valve, the slope of the pipeline, the pipeline insulation; various vertical space penetrations such as pipelines/tube wells/lifting holes and other pipeline models mentioned in the contract (the diameter of pipelines greater than 60 mm).
Applications
Project Overview. The Gucun PC project in Baoshan District, Shanghai, with a total construction area of approximately 177591.74m 2 , consists of 15 single buildings of 15 storeys. The project is prefabricated shear wall structure with 40% prefabrication ratio. There are 16,185 prefabricated components in this project.
Implementation Situation. Using the new review process and the new review criteria of BIM design model for PC project, each model of the PC project can be reviewed accurately one by one. The BIM design models after reviewing are shown in Fig.2. 1) The overall model
2) The floor model
3) The apartment model
4) The component model 5) The electromechanical model 6) The rebar model Fig.2 Each model of the PC project after reviewing Conclusions 1）Compared with the review of the cast-in-place design model, the review content of the PC design model is more extensive, which involves not only the review of the conventional model dimension information, but also the review of various information related to the prefabricated components, such as the prefabricated component itself and the intersection with the cast-in-place parts.
2）The model review process proposed in this paper has the characteristic of gradually progressive from the overall to the local. With the model review process, mistakes and omissions of model review reduced significantly. 3）The division of design interface, reviewing the format and version, reviewing the model precision are the most important parts in the review criteria of BIM design model for PC structure. Special attention must be paid to the details during the review.
